Meiotic analysis by FISH of a human male 46,XY,t(15;20)(q11.2;q11.2) translocation heterozygote: quadrivalent configuration, orientation and first meiotic segregation.
Understanding the segregational behaviour of reciprocal translocations in man is of both theoretical and clinical importance. Generally, information for genetic counselling is obtained from empirical data although knowledge of gametic output can now be obtained by karyotyping individual human spermatozoa. However, neither empirical studies nor sperm karyotyping data provide detailed information on how the combinations of normal, balanced and unbalanced gametes arise. For this knowledge of quadrivalent orientation and first meiotic segregation is required. We have used dual colour fluorescence in situ hybridisation (FISH) to identify normal and derived chromosomes during meiosis in testicular biopsy material from a 46,XY,t(15;20)(q11.2;q11.2) heterozygote. We were able to determine the frequencies of different quadrivalent structures at first metaphase (MI) and the proportion of first meiotic divisions subject to interstitial chiasmata. Having identified all 2:2, 3:1 and 4:0 segregation products at second metaphase, it was possible to correlate segregation categories with the various forms of MI quadrivalent possibly indicating their modes of orientation. Finally the ratios of normal:balanced:unbalanced gametes expected to be produced by this translocation heterozygote were calculated.